Quercetin protects mouse liver against nickel-induced DNA methylation and inflammation associated with the Nrf2/HO-1 and p38/STAT1/NF-κB pathway.
Quercetin (QE), a natural flavonoid, has been reported to have many benefits and medicinal properties. However, its protective effects against nickel (Ni) induced injury in liver have not been clarified. The aim of the present study was to investigate the effects of quercetin on hepatic DNA methylation and inflammation in mice exposed to nickel. ICR mice were exposed to nickel sulfate with or without quercetin co-administration for 20 days. Our results showed that quercetin administration significantly inhibited nickel-induced liver injury, which was indicated by diagnostic indicators. In exploring the underlying mechanisms of quercetin action, we found that quercetin decreased total DNA methyltransferases (DNMTs) activity and DNA methylation level of the NF-E2 related factor 2 (Nrf2) DNA in livers of nickel-treated mice. Quercetin also induced Nrf2 nuclear translocation and heme oxygenase-1 (HO-1) activity. Moreover, quercetin decreased production of pro-inflammatory markers including TNF-α, IL-1β and iNOS. Quercetin significantly inhibited the p38 and signal transducer and activator of transcription 1 (STAT1) activation, which in turn inactivated NF-κB and the inflammatory cytokines in livers of the nickel-treated mice. In conclusion, these results suggested that the inhibition of nickel-induced inflammation by quercetin is associated with its ability to modulate Nrf2/HO-1 and p38/STAT1/NF-κB signaling pathway.